Hydrogen peroxide generation in whole rat pancreatic islets; synergistic regulation by cytoplasmic free calcium and protein kinase-C.
This is the first report to show that pancreatic islet cells generate H2O2 and this H2O2 generation is regulated synergistically by cytoplasmic free calcium ([Ca2+]i) and protein kinase-C. Effects of calcium ionophore A23187 and 12-O-tetradecanoylphorbol 13-acetate (TPA), a tumor promoter, on H2O2 generation were studied in whole pancreatic islets obtained from male Wistar rats. We employed A23187 to elevate cytoplasmic free calcium, and TPA to activate protein kinase-C and monitored continuously their effects on H2O2 generation, measured using homovanillic acid and horseradish peroxidase. A23187 stimulates H2O2 generation. TPA, which activates protein kinase-C, augments this A23187-stimulated H2O2 generation. H2O2 generation is stimulated by an increase in [Ca2+]i and regulated synergistically by [Ca2+]i and protein kinase-C.